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&RQFUHWH LV WKH PRVW ZLGHO\ XVHG FRQVWUXFWLRQ PDWHULDO LQ WKH ZRUOG ,QGLYLGXDO FRPSRQHQWV RI WKLV FRPSRVLWH
PDWHULDO ZHUH VLJQLILFDQWO\ XSJUDGHG WKURXJK WKH ODVW  \HDUV &RQFUHWH HYROXWLRQ EHQHILFLDOO\ LQIOXHQFHG LWV
PHFKDQLFDO DQG WHFKQRORJLFDO SURSHUWLHV DQG H[WHQGHG WKH FRQFUHWH GXUDELOLW\ +RZHYHU WKH EULWWOH FKDUDFWHU RI
FRQFUHWH LV VWLOO RQH RI WKHZHDNHVW SRLQWV RI WKLVPDWHULDO ,Q RUGHU WR LPSURYH WKLV GLVDGYDQWDJH WKH GLVSHUVHG




5HDO DSSOLFDWLRQV RI ILEUHFRQFUHWH DUH IUHTXHQWO\ DUUDQJHG WR FDUU\ VKHDU IRUFHV 8QIRUWXQDWHO\ QR UHDOL]HG
H[SHULPHQW LQYHVWLJDWLQJ WKH SHUIRUPDQFH RI ILEUHFRQFUHWH LQ SXUH VKHDU PRGH ZLWKRXW DQ\ IOH[XUDO HIIHFWV LV
DYDLODEOH5HDOL]DWLRQRIWKHVHVSHFLILFFRQGLWLRQVLQFDVHRISULVPEHDPORDGHGE\YHUWLFDOWUDQVYHUVHORDGLVQRW
IHDVLEOH ,Q VXFK DQ DUUDQJHPHQW WKH VKHDU LV DOZD\V DFFRPSDQLHG E\ EHQGLQJ HIIHFWV +RZHYHU XQWLO QRZ WKH
UHDOL]HG H[SHULPHQWV LQYHVWLJDWLQJ VKHDU EHKDYLRXU RI ILEUHFRQFUHWHZHUH EDVHG RQ EHDP W\SH H[SHULPHQWV RQO\
0HGDHWDO0LQHOLDQG3OL]]DUL.DUWKLNDQG0DUXWKDFKDODP
)RU WKH IXOOXQGHUVWDQGLQJRI ILEUHFRQFUHWHSHUIRUPDQFH LW LV QHFHVVDU\ WR FDUU\RXW WKHSXUH VKHDU H[SHULPHQWV
0RUHRYHUDGYDQFHGQRQOLQHDUDQDO\VLVRITXDVLEULWWOHPDWHULDOVHPSOR\VFRQVWLWXWLYHODZVGHVFULELQJWKHFRPSOH[
PDWHULDOEHKDYLRXU7KHQHZO\SURSRVHGH[SHULPHQWVHQDEOHFDOLEUDWLQJWKHVHVRSKLVWLFDWHGPDWHULDOODZV




7KHH[SHULPHQWDO ILEUHFRQFUHWH WXEHVDUHRIFRQVWDQW WKLFNQHVVDQGRIFRQVWDQW UDGLXVDORQJ WKHHQWLUH OHQJWK VR














K\GUDXOLF MDFN DQG  RWKHU RQHV DUH UHDFWLRQV ,W ZDV QHFHVVDU\ WR IXOILO FRQGLWLRQV RI VWDWLFDOO\ GHWHUPLQDWH
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VXSSRUWLQJ LQRUGHU WR DYRLG UHVWUDLQHG WRUVLRQ WKDW LV DFFRPSDQLHGE\DGGLWLRQDO VWUHVV LQ WXEHV ,Q)LJXUH WKH
VFKHPHRIVSHFLPHQLQFOXGLQJUHDFWLRQVIURPVXSSRUWVLVGUDZQ6XSSRUWAUHSUHVHQWVDKLQJHFDSDEOHWRPRYHLQ














)LUVWO\ WKHFRQFUHWH LVSODFHG LQERWWRPFDQWLOHYHUDQG WKHQ LQ WKHVHFRQGVWHSFRQFUHWH LVSODFHG LQ WKH WXEHDQG
XSSHUFDQWLOHYHU7KHUHTXLUHPHQWRISHUIHFWFDVWLQJUHVXOWHGLQGHVLJQRIQHDUO\VHOIFRPSDFWLQJFRQFUHWH([WHUQDO
PRXOG RI WKH WXEH LVPDGH IURP SDSHU WKH LQWHUQDO RQH LV FUHDWHG IURP SRO\VW\UHQH F\OLQGHU$IWHU WKH FRQFUHWH
VROLGLI\WKHSRO\VW\UHQHLVUHPRYHG7KHQHZO\RULJLQDWHGRSHQLQJHQDEOHVWRSXWLQWKHVXSSRUW$
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/RDGXVLQJGLVSODFHPHQWFRQWURO LV WUDQVIHUUHGIURPK\GUDXOLF MDFN LQWRFRQFUHWH WXEH WKURXJK WKHFDQWLOHYHU7KH
FRXSOH RI RSSRVLWH IRUFHV LV RULJLQDWHGRQ HDFK VLGH RI WKH WXEH GXH WR DSSURSULDWH DUUDQJHPHQW RI VXSSRUW 7KLV
FRXSOHRIIRUFHVSURGXFHVWKHWRUVLRQPRPHQWLQWKHWXEH7RDYRLGGDPDJLQJRIFRQFUHWHLQWKHFRQQHFWLRQEHWZHHQ
WKH WXEH DQG WKH FDQWLOHYHU WKLV WUDQVLWLRQ UHJLRQ LV UHLQIRUFHG 7KHVH VKRUW UHLQIRUFLQJ EDUV VHFXULQJ FRQWLQXLW\
EHWZHHQWKHWXEHDQGFDQWLOHYHUV
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5.2. Shear stress-strain dependence derived from compressive and tensile behaviour 






3XUH VKHDU FDQ EH UHSUHVHQWHG E\ SULQFLSDO VWUHVVHV RUWKRJRQDO FRPSUHVVLRQ DQG WHQVLRQ DQG VR WKH PDWHULDO
RUWKRWURSLFIRUPXODWLRQFDQEHLQWURGXFHG
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FDVH RI TXDQWLW\ RI ILEUHV ODUJHU WKDQ WKH PLQLPXP UHLQIRUFHPHQW DUHD WKH FUDFNLQJ SDWWHUQ LV PRUH IOXHQWO\
GLVWULEXWHGRYHUWKHVSHFLPHQ7KHQLWLVSRVVLEOHWRDSSO\VWUHVVVWUDLQGHSHQGHQFHDOVRRQVSHFLPHQVRUVWUXFWXUDO
PHPEHUVZLWKGLIIHUHQWGLPHQVLRQV












DUH RI EHDP DUUDQJHPHQW WKXV WKH VKHDU LV QHFHVVDULO\ DFFRPSDQLHG E\ IOH[XUDO HIIHFWV 7KH SURSRVHG WHVW
DUUDQJHPHQWHQDEOHVWRREVHUYHPHFKDQLFDOFKDUDFWHULVWLFVRIILEUHFRQFUHWHLQWKHSXUHVKHDUPRGH1RDGGLWLRQDO
DQG XQGHVLUHG VWUHVVHV GLVWXUE WKH SXUH VKHDU FKDUDFWHU RI WKH H[SHULPHQW 7KH DLP LV WR PHDVXUH QRW RQO\ WKH
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